Two months before referral to the Stanford University Medical Center, the patient, an 18 year old Caucasian male student, complained of radiating pain along the left iliac crest and anterior aspect of the thigh. This was followed one month later by low back pain which failed to respond to symptomatic treatment. Physical examination on admission disclosed focal tenderness to palpation over the L4-5 vertebral region. Although the patient had complained of numbness and tingling
Most patients with Ewing's sarcoma present with the clinical and radiographic features of a primary osseous tumour. However, Tefft et al. (1969) , in a discussion of round cell tumours of the paravertebral region in children, described two patients with extraosseous paravertebral and contiguous epidural neoplasms with the morphological features of Ewing's sarcoma. Angervall and Enzinger (1975) subsequently established the entity of extraosseous Ewing's sarcoma by describing 39 extraskeletal examples. These occurred most frequently in young adults. Thirteen involved the paraspinal region, and of these, three were epidural. We report an additional two patients with primary extraosseous Ewing's sarcoma involving the spinal epidural space.
Case reports CASE 1
Two months before referral to the Stanford University Medical Center, the patient, an 18 year old Caucasian male student, complained of radiating pain along the left iliac crest and anterior aspect of the thigh. This was followed one month later by low back pain which failed to respond to symptomatic treatment. Physical examination on admission disclosed focal tenderness to palpation over the L4-5 vertebral The cells were disposed both in sheets ( Fig. 1 ) and in irregular clusters, separated by fibrovascular septa. Although small numbers of tumour cells were enmeshed in a perivascular reticulin network that extended for a short distance from these septa, no reticulin fibres were present within the cellular sheets and lobules (Fig. 2) . Some tumour cells tended to arrange themselves around capillary blood vessels, but others showed a distinct tendency to rosette formation. This pattern was readily seen in numerous sections and was caused by the circumferential orientation of cells around minute foci of degenerating tumour cells (Fig. 3) . Small numbers of cells with angular or elongate pyknotic nuclei and sparse eosinophilic cytoplasm were also seen. These apparently degenerating cells bore no consistent relationship to vessels (Fig. 4) (1935, 1944) Ewing's sarcoma comprises 5% of the skeletal tumours, occurs most frequently in males in the first to third decades, and, although it has been described in nearly all the bones of the body, arises preferentially in the medullary cavity of the diaphysis of the tubular bones (Dahlin et al., 1961) . Apart from absence of male sex predominance and from its occurrence in a slightly older age population (average 20 years), the biological behaviour and prognosis of extraosseous Ewing's sarcoma are very similar to those of the skeletal examples. Tumours in both locations follow a rapid course with metastasis to lung and bone. Occasionally, Ewing's sarcoma may arise in the vertebral body, and encroach secondarily upon the epidural space (Anderson and Carson, 1953; Rand and Rand, 1960) , or sometimes the tumour may be situated largely in the periosteum and bone cortex. Therefore, it is essential to rule out vertebral involvement before making the diagnosis of extraosseous Ewing's sarcoma.
The histogenesis of Ewing's sarcoma has long been a subject of debate. Whereas Ewing (1924) , who noted the presence of tumour cells in vascular spaces, believed that the tumour arose from endothelial cells, subsequent authors have suggested an origin from mesenchymal stem cells (Melnick, 1922; Oberling and Raileanu, 1932) , reticulum cells (Friedman and Gold, 1968; Takayama and Sugawa, 1970) Friedman and Gold (1968) regard the dark cells as more differentiated forms, with features of reticulum cells, which arise through transitional forms from the light cells, which they considered mesenchymal stem cells. A similar view is expressed by Nakayama et al. (1975) . Kadin and Bensch (1971) regard the dark cells as degenerating rather than as differentiated cells.
The diagnosis of Ewing's sarcoma, which is essentially an undifferentiated tumour, depends in large measure on the exclusion of several other neoplasms with morphological similarities-that is, reticulum cell sarcoma (histiocytic lymphoma), neuroblastoma, alveolar rhabdomyosarcoma, and undifferentiated carcinoma. Abundant intracytoplasmic glycogen, the characteristic morphological feature of Ewing's sarcoma, is uncommon in neoplasms in general, and its demonstration is crucial in the differential diagnosis. The clinical importance and histological method of distinguishing reticulum cell sarcoma of bone from Ewing's sarcoma are discussed by Schajowicz (1959) . Reticulum cell sarcoma (histiocytic lymphoma) lacks the lobular architecture of Ewing's sarcoma, has a variable quantity of intercellular reticulin, and is composed of larger cells with vesicular nuclei and prominent nucleoli. PAS stains demonstrate little or no cytoplasmic glycogen, whereas the methyl green-pyronine stain for ribonuclear protein is positive. Although patients with neuroblastoma are frequently younger than those with extraosseous Ewing's sarcoma and show involvement of the adrenal glands or sympathetic ganglia, both lesions may present with epidural and contiguous paraspinal tumour involvement (Ingraham and Matson, 1954) , and may show rosettes on microscopy. Rosette formation in Ewing's sarcoma has been described previously (Foote and Anderson, 1941; Gharpure, 1941) . The rosettes of Ewing's sarcoma superficially resemble those of neuroblastoma, which in routine sections stained with haematoxylin eosin show no sharp luminal cell boundary, but rather the convergence of interlacing cell processes. The rosettes in our two cases of Ewing's sarcoma were less well formed than those of neuroblastoma, and Friedman and Hanaoka (1971) , and more recently by Nakayama et al. (1975) . The cells of Ewing's sarcoma were shown to contain abundant aggregated intracytoplasmic glycogen particles, whereas neuroblastoma cells demonstrated scattered dense core granules as well as processes containing neurofilaments and microtubules. The importance of electron microscopy in the distinction of these two tumours is underlined by the recent report of a glycogen-containing neuroblastoma with clinical and histopathological features of Ewing's sarcoma (Triche and Ross, 1978 We have presented two further cases of primary extraosseous Ewing's sarcoma, both involving the epidural space. Although the follow-up is rather short, the disease-free course of case 1 is exceptional and is likely to reflect the completeness of surgical excision as well as the efficacy of aggressive irradiation and sequential adjuvant chemotherapy as recommended by Rosen et al. (1978) . The late recurrence and prolonged course of the disease in case 2 is also unusual, but the development of pulmonary and osseous metastases is characteristic of Ewing's sarcoma. With the inclusion of these cases, 43 extraosseous Ewing's sarcomas have been reported to date (Tefft et al., 1969; Angerval and Enzinger, 1975) ; seven (17%) were epidural in location, three of these were contiguous with, and may represent extension from, tumour in the paravertebral area. Six of the seven cases involved the thoracolumbar region. 
